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Abstract 
Demographical issues have played an important role in human development. The unemployment rate in Romania has been very high in the 
last two decades. During the same period, the total fertility rate (TFR) dropped dramatically reaching the lowest-low level, defined by 
Kohler in 2002 as the level for which TFR<1.3. The TFR indicates the average number of living new born per woman in her fertile life. 
The aim of this paper is to evaluate the influence of unemployment rate in the fertility changes in Romania in the last 20 years. Our results 
suggest that unemployment have a very strong negative effect on childbearing. 
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1. Introduction 
During the last two decades, the Total Fertility Rate (TFR) in Romania whiteness a dramatically fall: from 
2.25 in 1989 to 1.31 in 2000 and then to 1.29 in 2011, so Romania has a TFR well below the replacement rate 
of 2.1. The relationship between fertility and unemployment has been studied by Adsera, in 2004, for the 
OECD countries. She proved that high unemployment and unstable contracts, common in Southern Europe, 
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 Adsera, 2004. The same negative effect on the probability of 
marriage and childbearing is shown by Ahn and Mira, 1999 for Spain. They proved that the lack of stable jobs 
among young men is one important factor in delaying marriage and childbearing in Spain. Several studies also 
suggest the strong negative correlation between unemployment and TFR Eberstadt, 1994; Gauthier and Hatzius, 
1997; Goldstein, Sobotka, & Jasilioniene, 2009. 
 
In this paper we use the unemployment rate and TFR for Romania, retrieved from the INSSE and 
EUROSTAT survey from 1991 to 2011. We use data from 1991 because before that in Romania was no legal 
context. The unemployment law, no.1/1991, entered into effect since 1991. 
 
The replacement TFR is around 2.1. This is the number of children each woman would need to have to 
replace the population, in the long term, given the prevailing mortality levels. 
 
The TFR, total fertility rate, indicate average number of living new born per woman in her fertile life. 
 
The unemployment rate indicates the rapport between the number of unemployment people and the active 
population. A unemployed person is someone between 15-74 years who does not have a job, is looking for one 
and is willing to start working in the next two weeks (International Labour Office). 
2. Empirical study 
The database used for purposes of illustration is provided with SPSS and is based on data from 1991 to 
2011. 
 
In Romania the trends for fertility and unemployment rate are illustrated in figure 1. It can be seen that TFR 
has a significant drop. The total fertility rate dropped from a level around 1.59 to 1.2 children per woman in 
2011. On the other hand, the unemployment rate increased from 3 percent to more than 11 percent among 
1999, and then decrease slowly to 4.4 among 2008 and increases again to 7.5 in 2011. 
 
We employ TFR_indice and unemployment_indice using the year 1991 as the reference year. We choose 
that because the unemployment law was adopted then. 
1991
_
TFR
TFRindiceTFR t   (1) 
Were TFRt = TFR in the current year; TFR1991 = TFR in 1991 
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Fig. 1. (a) The unemployment trend; (b) The Total Fertility evolution 
The formula for unemployment_indice looks almost the same: 
              
1991
_
ntunemployme
ntunemploymeindicentunemployme t  (2) 
Between 1991-2011, in Romania, the average TFR_indice was 0.84 and the average unemployment_indice 
was 2.58. While the series for TFR_indice is skewed to right, 1.858, the one for unemployment is skewed to 
left, -0.253. The first series presents a vaulting, 3.463, while the second shows a slight flattening, -0.635. 
 
Table 1. Descriptive Statistics 
 
  
TFR_indice unemployement_indice 
Valid N 
(listwise) 
Statistic Std. Error Statistic Std. Error Statistic 
      
N 21   21   21 
Minimum .79   1.00     
Maximum 1.00   3.93     
Mean .8422 .01148 2.5857 .17517   
Std. Deviation .05262   .80274     
Variance .003   .644     
Skewness 1.858 .501 -.253 .501   
Kurtosis 3.463 .972 -.635 .972   
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2.1. Estimation of the model parameters 
Based on the determination ratio and on R square we chose the cubic model to present the link between 
fertility and unemployment rate from Romania in the analyzed period. The form for the cubic model is given 
by equation (3): 
3
3
2
21_ XXXindiceTFR   (3) 
Were X=unemployment_indice at t time 
    , =parameters  Jaba, et al., 2008. 
 is well fitted, because Sig=0.00<0.05 (the threshold of significance), 
see Table 2. 
Table 2  
   
Sum of 
Squares df Mean Square F Sig. 
Regression .025 3 .008 4.540 .016 
Residual .031 17 .002     
Total .055 20       
                        The independent variable is unemployement_indice. 
 
The estimation for the cubic model is given in equation (4). 
32 47.038.0975.061.1_ XXXindiceTFR   (4) 
The estimation for the parameters of cubic model, from equation (4), and the associated test for them are 
shown in Table 3. Since all Sig. are smaller than 0.05 then all parameters are significantly different from zero.  
Table 3. The regression coefficients for the cubic model 
  
Unstandardized Coefficients 
Standardized 
Coefficients 
t Sig. B Std. Error Beta 
unemployement_indice -.975 .317 -14.868 -3.073 .007 
unemployement_indice ** 2 
.380 .136 29.368 2.799 .012 
unemployement_indice ** 3 
-.047 .018 -14.963 -2.561 .020 
(Constant) 1.610 .229   7.029 .000 
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2.2. Testing the errors 
To test the normal distribution for errors we use the Kolmogorov-Smirnov Test. From Table 4 results that 
errors are normal distributed because Sig=0.929>0.05. 
Table 4. Kolmogorov-Smirnov Test 
 Error for TFR_indice with 
unemployement_indice  
Kolmogorov-Smirnov Z .544 
 
Asymp. Sig. (2-tailed) .929 
 
After testing the mean for errors (Table 5) it can be seen that they do not differ significantly from zero. The 
normal distribution, with the mean equals with zero, for the errors provide that parameters for the equation are 
unbiased, Sig=1.00>0.00. 
Table 5. Testing the errors average  
 
  
Test Value=0 
Df 
 
Sig. (2-tailed) 
 
Mean 
Difference 
 
t 
 
Error for TFR_indice with 
unemployement_indice from 
CURVEFIT, MO .000 20 1.000 .00000000  
 
  We test the homoscedastic hypothesis using the Spearman rank correlation test, calculated between 
unemployment_indice and the absolute value for errors. In Table 6 we present the results for testing the 
correlation coefficient. This coefficient does not significantly differ from zero, Sig.= 0.196>0.05, which means 
that errors are homoscedastic. 
Table 6. Testing the homoscedastic for errors 
 
abs_err 
 
unemployeme
nt_indice 
 
Spearman's 
rho 
abs_err Correlation Coefficient 1.000 .170 
    Sig. (2-tailed) . .463 
    N 21 21 
  unemployement_indice Correlation Coefficient .170 1.000 
    Sig. (2-tailed) .463 . 
 
The hypothesis of independence for errors is proved by the corelogramme of partial autocorrelation function 
(FACP). From figure 2 can be observed that the errors series is not autocorelate until the sixteen orders, which 
mean that the errors are independent. 
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Fig. 2. The FACP corelogramme 
3. Conclusion 
In this study we have looked for evidence of a link between the unemployment and fertility in Romania. We 
have examined the unemployment rate as a factor that affect the total fertility rate. Our results suggest that 
unemployment have a very strong negative effect on fertility level. 
 
in contemporary societies. The 
paper does not study the nature of this phenomenon. Further research needs to uncover whether there are 
mechanisms in modern times through which lack of job has an impact on the decisions, whether conscious or 
subconscious, of couples to have children. 
 
One of the keys to the recuperation of fertility seems to lie in the recovery of the labour market and in 
increasing the level of confidence among workers about their future employment prospects. This research can 
be used to develop the demographic policies.  
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